Wnt signaling and the transcription factor Foxn1 contribute to cutaneous wound repair in mice.
Aim: The transcription factor Foxn1 is a regulator of scar-ended cutaneous wound healing in mice. However, the link between Foxn1 and Wnt signaling has not been explored in the context of cutaneous repair. Here, we investigate the effects of β-catenin-dependent and -independent Wnt signaling represented by Wnt10a and Wnt11, respectively, in healing of full-thickness cutaneous wounds in C57BL/6 mice.Material and Methods: Quantitative polymerase chain reaction, western blot, and immunostaining were performed to assess the spatial and temporal distribution of Wnt10a, Wnt11, and β-catenin in skin during wound healing. A co-culture system consisting of keratinocytes transfected with an adenoviral vector carrying Foxn1-GFP and dermal fibroblasts (DFs) was employed to determine the influence of epidermal signals on the capacity of DFs to produce extracellular matrix (ECM) proteins in vitro. The levels of types I and III collagen in conditioned media from DFs cultures were examined via enzyme-linked immunosorbent assay.Results: The expression of Wnt10a, Wnt11, and β-catenin increased at post-wounding days 14 and 21 when tissue remodeling occurred. Foxn1::Egfp transgenic mice experiments demonstrated that Wnts were abundant in the epidermis adjacent to the wound margin and to a lesser extent in the dermis. The Wnt10a signal colocalized with Foxn1-eGFP in the epithelial tongue and neo-epidermis during the initial stage of wound healing. Foxn1 overexpression in keratinocytes affected DFs function related to collagen synthesis.Conclusions: Wnt ligands contribute to cutaneous wound repair, predominantly by engagement in ECM maturation. The data indicates a possible relationship between Foxn1 and Wnts in post-traumatic skin tissue.